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we added a rejection step after food webs construction. We only studied food webs with a connectance Estimations are realized on 10 000 food webs generated using the niche model proposed by Williams & Martinez (2000 , 2004 for each trophic complexity.
continues. The whole simulation is divided in subparts of length T sub . After each subpart, jacobian's Figure 4 . Food web dynamics as a function of trophic complexity predicted by Ivlev's functional response, fitted using the weight function ω P over T i ∈ [0, 3.5]. a: fraction of food webs with at least one species extinction. b: fraction of persistent food webs with a stable positive equilibrium. NA means that the precise data has not been acquired for computational reasons (fraction of food webs with extinction(s) close to 1). The number of food webs studied for each pair of parameters is enough to obtain 1 000 food webs with a stable positive equilibrium. introduces a biais as the number of species and connectance are changed during simulation. these generalized parameters are calculated in food webs at equilibrium in our dynamical simulations to 177 explain why more equilibrium dynamics are predicted by Ivlev's FR.
178
To build the generalized model, we first consider the differential system made of S equations corre-179 sponding to S species (1) (see section 2.2 of the article for details):
without specifying the functional response G φ i,j and the parameter values. We only claim that the func-181 tional response assumes no prey switching with constant fractional foraging effort, fulfills properties):
So we consider in fact a family of models. Generalized modelling supposes that some models in this 183 family have positive equilibria. The qualitative stability of a positive equilibrium is then studied using 184 the Jacobian matrix:
evaluated at a positive equilibrium B * = (..., B * i , ...). Then we re-write this matrix using generalized parameters that describe the system close to this equilibrium (table 1) : complexity and food web structure. So, numerous food webs have to be studied to obtain statistical 201 results. To avoid unreasonable computing costs, we need to make some assumptions to decrease the 202 number of degrees of freedom and study only some parameters of interest. As in all this study, we first 203 assume that a species is either a primary producer (θ i = 0) or a predator (θ i = 1), the selection being arbitrarily set to 1 for all species. Then, as the mean biomass ratio isν = 1 by definition, we assume 207 ν i,j = 1 ∀i, j. It implies that B * i = B * j ∀i, j and so that χ i,j = 1/|R i | if j ∈ R i (0 otherwise). Note that 208 1/|R i | is also by definition the mean fraction of total prey biomass represented by each prey of species i.
209
Similarly, 1/|C i | is by definition the mean fraction of total predative losses represented by each predator 210 of species i. We assume ρ j,i = 1/|C i | if j ∈ C i (0 otherwise). Values of other parameters are assumed Table 1 . Formulation and ecological meaning of the generalized parameters used to build the generalized model. Generalized parameters are used in the generalized model to describe the local dynamics of the system close to an equilibrium. Their value are independent of the specific formulation of the functional response because they only describe a local dynamics. So the stability of an equilibrium depends only of their value at these equilibrium. The scale parameters describe the time scale of species dynamics (for τ i ) and the relative contribution of the different processes to this dynamics. Elasticities (called exponent parameters by some authors) measure the non-linearity of processes.
generalized parameter formulation ecological meaning scale parameters 
slope of the normalized functional response of species i to be constant across a food web. Numerical simulations were realized with µ i = µ ∈ {4/3, 3/2, 5/3}, some food web models (Takeuchi, 1996) Figure 11 . Fraction of food webs with a stable positive equilibrium for the generalized model, as a function of generalized parameters values and trophic complexity (number of species and connectance). Food web topology is generated using niche model (Williams & Martinez, 2000 , 2004 . For each set of parameters, 10000 food webs are studied. Assimilation efficiency λ is set to 0.75 (the value has a little impact on the results). Results are presented for 9 pairs of density-dependence of mortality (µ, varying across columns) and fraction of losses due to predation (δ, varying across rows). In each panel, the fraction of food webs with a stable positive equilibrium is presented as a function of the slope of the normalized functional response (γ, discretized by step of 0.01). Results were estimated for 16 pairs of connectance (C ∈ {0.10, 0.15, 0.20, 0.30}) and number of species (S ∈ {20, 30, 40, 60}). The grey area on each graph indicates the range of values obtained. For each value of γ, a linear model y = z 1 + z 2 S + z 3 C + ε (with y the fraction of stable food webs, z = t (z 1 , z 2 , z 3 ) ∈ R 3 the vector of parameters and ε the error of prediction) is used to estimate the respective effect of the number of species and connectance on the proportion of food webs with a stable positive equilibrium. Changes in the sign of z 2 and/or z 3 occur at values of γ corresponding to vertical dashed lines. Blue and red arrows represent respectively the average z 1 and z 2 between two vertical dashed lines. The length of the arrow's tail is equal to the average value of its associated parameter (normalized value of the parameter readable on the left axis with a ±0.01 precision). Figure 12. Fraction of food webs with a stable positive equilibrium for the generalized model, as a function of generalized parameters values and trophic complexity (number of species and connectance) when assimilation efficiency λ is set to 0. Food web topology is generated using niche model (Williams & Martinez, 2000 , 2004 . For each set of parameters, 10000 food webs are studied. Results are presented for 9 pairs of density-dependence of mortality (µ, varying across columns) and fraction of losses due to predation (δ, varying across rows). In each panel, the fraction of food webs with a stable positive equilibrium is presented as a function of the slope of the normalized functional response (γ, discretized by step of 0.01). Results were estimated for 16 pairs of connectance (C ∈ {0.10, 0.15, 0.20, 0.30}) and number of species (S ∈ {20, 30, 40, 60}). The grey area on each graph indicates the range of values obtained. For each value of γ, a linear model y = z 1 + z 2 S + z 3 C + ε (with y the fraction of stable food webs, z = t (z 1 , z 2 , z 3 ) ∈ R 3 the vector of parameters and ε the error of prediction) is used to estimate the respective effect of the number of species and connectance on the proportion of food webs with a stable positive equilibrium. Changes in the sign of z 2 and/or z 3 occur at values of γ corresponding to vertical dashed lines. Blue and red arrows represent respectively the average z 1 and z 2 between two vertical dashed lines. The length of the arrow's tail is equal to the average value of its associated parameter (normalized value of the parameter readable on the left axis with a ±0.01 precision). Figure 13 . Fraction of food webs with a stable positive equilibrium for the generalized model, as a function of generalized parameters values and trophic complexity (number of species and connectance) when assimilation efficiency λ is set to 1. Food web topology is generated using niche model (Williams & Martinez, 2000 , 2004 . For each set of parameters, 10000 food webs are studied. Results are presented for 9 pairs of density-dependence of mortality (µ, varying across columns) and fraction of losses due to predation (δ, varying across rows). In each panel, the fraction of food webs with a stable positive equilibrium is presented as a function of the slope of the normalized functional response (γ, discretized by step of 0.01). Results were estimated for 16 pairs of connectance (C ∈ {0.10, 0.15, 0.20, 0.30}) and number of species (S ∈ {20, 30, 40, 60}). The grey area on each graph indicates the range of values obtained. For each value of γ, a linear model y = z 1 + z 2 S + z 3 C + ε (with y the fraction of stable food webs, z = t (z 1 , z 2 , z 3 ) ∈ R 3 the vector of parameters and ε the error of prediction) is used to estimate the respective effect of the number of species and connectance on the proportion of food webs with a stable positive equilibrium. Changes in the sign of z 2 and/or z 3 occur at values of γ corresponding to vertical dashed lines. Blue and red arrows represent respectively the average z 1 and z 2 between two vertical dashed lines. The length of the arrow's tail is equal to the average value of its associated parameter (normalized value of the parameter readable on the left axis with a ±0.01 precision). Figure 14 . Fraction of food webs with a stable positive equilibrium for the generalized model, as a function of generalized parameters values and trophic complexity (number of species and connectance) in absence of cannibalism. Food web topology is generated using niche model (Williams & Martinez, 2000 , 2004 . For each set of parameters, 10000 food webs in which cannibalistic links have been removed are studied. Results are presented for 9 pairs of density-dependence of mortality (µ, varying across columns) and fraction of losses due to predation (δ, varying across rows). In each panel, the fraction of food webs with a stable positive equilibrium is presented as a function of the slope of the normalized functional response (γ, discretized by step of 0.01). Results were estimated for 16 pairs of connectance (C ∈ {0.10, 0.15, 0.20, 0.30}) and number of species (S ∈ {20, 30, 40, 60}). The grey area on each graph indicates the range of values obtained. For each value of γ, a linear model y = z 1 + z 2 S + z 3 C + ε (with y the fraction of stable food webs, z = t (z 1 , z 2 , z 3 ) ∈ R 3 the vector of parameters and ε the error of prediction) is used to estimate the respective effect of the number of species and connectance on the proportion of food webs with a stable positive equilibrium. Changes in the sign of z 2 and/or z 3 occur at values of γ corresponding to vertical dashed lines. Blue and red arrows represent respectively the average z 1 and z 2 between two vertical dashed lines. The length of the arrow's tail is equal to the average value of its associated parameter (normalized value of the parameter readable on the left axis with a ±0.01 precision). Food web topology is generated using niche model (Williams & Martinez, 2000 , 2004 . For each set of parameters, 10000 food webs with five primary producers are studied. Assimilation efficiency λ is set to 0.75 (the value has a little impact on the results).
Results are presented for 9 pairs of density-dependence of mortality (µ, varying across columns) and fraction of losses due to predation (δ, varying across rows). In each panel, the fraction of food webs with a stable positive equilibrium is presented as a function of the slope of the normalized functional response (γ, discretized by step of 0.01). Results were estimated for 16 pairs of connectance (C ∈ {0.10, 0.15, 0.20, 0.30}) and number of species (S ∈ {20, 30, 40, 60}). The grey area on each graph indicates the range of values obtained. For each value of γ, a linear model y = z 1 + z 2 S + z 3 C + ε (with y the fraction of stable food webs, z = t (z 1 , z 2 , z 3 ) ∈ R 3 the vector of parameters and ε the error of prediction) is used to estimate the respective effect of the number of species and connectance on the proportion of food webs with a stable positive equilibrium. Changes in the sign of z 2 and/or z 3 occur at values of γ corresponding to vertical dashed lines. Blue and red arrows represent respectively the average z 1 and z 2 between two vertical dashed lines. The length of the arrow's tail is equal to the average value of its associated parameter (normalized value of the parameter readable on the left axis with a ±0.01 precision). Figure 16 . Fraction of food webs with a stable positive equilibrium for the generalized model, as a function of generalized parameters values and trophic complexity (number of species and connectance) for food webs with a fixed number of primary producer species and in absence of cannibalism. Food web topology is generated using niche model (Williams & Martinez, 2000 , 2004 . For each set of parameters, 10000 food webs with five primary producers and in which cannibalistic links have been removed are studied. Results are presented for 9 pairs of density-dependence of mortality (µ, varying across columns) and fraction of losses due to predation (δ, varying across rows). In each panel, the fraction of food webs with a stable positive equilibrium is presented as a function of the slope of the normalized functional response (γ, discretized by step of 0.01). Results were estimated for 16 pairs of connectance (C ∈ {0.10, 0.15, 0.20, 0.30}) and number of species (S ∈ {20, 30, 40, 60}). The grey area on each graph indicates the range of values obtained. For each value of γ, a linear model y = z 1 + z 2 S + z 3 C + ε (with y the fraction of stable food webs, z = t (z 1 , z 2 , z 3 ) ∈ R 3 the vector of parameters and ε the error of prediction) is used to estimate the respective effect of the number of species and connectance on the proportion of food webs with a stable positive equilibrium. Changes in the sign of z 2 and/or z 3 occur at values of γ corresponding to vertical dashed lines. Blue and red arrows represent respectively the average z 1 and z 2 between two vertical dashed lines. The length of the arrow's tail is equal to the average value of its associated parameter (normalized value of the parameter readable on the left axis with a ±0.01 precision). Generalized parameters are here used as indicators to describe system dynamics close to equilibrium. Results are obtained from 160 000 food webs with 16 pairs of number of species and connectance values (10 000 food webs by pair of values). The null values (γ i for primary producers and δ i for top-predators) are not taken into account. Density estimates are realized using non-parametric kernel methods (Simonoff, 1996) with the same weight for all simulated food webs.
